Introduction
In a recently published paper, Sandeepa et al. 1 reported the experimental solubility of benzoic acid in a number of mono-solvents including tributyl phosphate, diacetone alcohol, methyl-n-propyl ketone, methyl acetate, amyl acetate, and isooctane and five binary solvent systems (i.e. ethanol + hexane, isopropyl alcohol + hexane and chloroform + hexane, acetone + hexane, and acetone + water) at various temperatures along with some numerical analyses. Benzoic acid is used as an antimicrobial food additive to prevent the proliferation of bacteria, yeasts and moulds. 2 Benzoic acid was used as an expectorant, analgesic, and antiseptic in the early 20th century. 3 It can be used for the treatment of fungal skin diseases such as tinea, ringworm, and athlete's foot. 4 Benzoic acid is an important precursor for the industrial synthesis of many other organic substances. Therefore, its solubility determination and prediction in neat solvents or mixed systems can be useful for separation and purification of benzoic acid from reaction media. The generated experimental solubility data extends the solubility database of benzoic acid in mono-solvents and the mixed solvents and could be helpful in the pharmaceutical and chemical industries. In addition to experimental efforts, various numerical models proposed for the estimation of the solubility of drug and/or drug like compounds 5 in the mono-solvents and the cosolvency systems include the van't Hoff equation, Apelblat, and Buchowski (λh) models, the mixture response surface, the phenomenological model, the non-random two-liquid model (NRTL) model, the combined nearly ideal binary solvent/Redlich-Kister equation, the modified Wilson model, fluctuation theory, and the Jouyban-Acree model. Sandeepa et al. 1 correlated the experimental solubility data of benzoic acid in the binary solvent mixtures using the ʎh equation, the NRTL model, and the modified Apelblat−Jouyban−Acree model for aqueous binary solvent mixtures. Further analyses were performed in this study which provide more information for better understanding of the solubility behavior of benzoic acid in the investigated solvents.
Results and Discussion
At first, the reported calculations on solubility data of benzoic acid were reanalyzed. Sandeepa et al. 1 have correlated the mole fraction solubility data of benzoic acid in binary solvent systems at different temperatures with the ʎh equation expressed as:
Eq. (1) where x is the mole fraction solubility at temperature T; In addition to the correlative models employed by Sandeepa et al., 1 one may use the combined nearly ideal binary solvent/Redlich-Kister (CNIBS/R-K), 7 the modified Wilson 8 and general single models (GSM). 9 The models are 
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The CNIBS/R-K, modified Wilson model and GSM are correlative models and produce the similar accuracies for a given solute in a certain binary solvent mixture at a constant temperature. We recommend to use the extended version (i.e. the Jouyban−Acree model and/or its combined version with the van't Hoff equation), which consider both solvent composition and temperature. The Jouyban-Acree model is one such versatile model with good predictability power over broad temperature range and solvent composition. [10] [11] [12] The general version of the Jouyban-Acree model is: (7) which correlates the solute solubility in binary solvent mixtures at various temperatures employing experimental solubility data in the mono-solvents. To cover this limitation, one may combine the model with van't Hoff equation as 13,14 The c, e, s, a, b and v (solvent's coefficients), which depend upon the solvent under investigation. The e is the tendency of the phase to interact with solutes through polarizability-type interactions, s is a measure of the solvent phase dipolarity/polarity, the a-and b-coefficients represent the solvent phase hydrogen-bond basicity and acidity, respectively and v is the general dispersion interaction energy between the solute and solvent phase. Numerical values of the coefficients for water-to-organic solvent systems have been reported in the literature 17 and tabulated in Table 6 . 
